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Abstract: In this article, I present my experience with integrating an alternate reality gaming (ARG) 
framework into a pre-service science teacher education course. My goal is to provide an account of 
my experiences that can inform other science education practitioners at the tertiary and secondary 
levels that wish to adopt a similar approach in their classes. A game was designed to engage pre-
service teachers with issues surrounding the declining enrolments in science, technology, engineering 
and mathematics disciplines (i.e., the STEM crisis; Tytler, 2007) and ways of re-engaging learners 
with STEM subjects. The use of ARG in science education is highly innovative. Literature on the use 
of ARG for educational purposes is scarce so in the article I have drawn on a range of available 
literature on gaming and ARG to define what it is and to suggest how it can be included in school 
science classrooms. 
 
Gaming and Learning 
The inclusion of games for learning in science education is a growing field. Game-like learning 
environments have the potential to engage learners, to provide opportunities for all students to learn, 
and to assist those with low self-efficacy to form new identities where they experience academic 
success (Barab & Dede, 2007). Gee (2007a) outlines 36 learning principles relating to the application 
of video games for educational purposes. Video games are used to refer in this article to digital games 
commonly developed for leisure activities such as Super Mario Bros., Half-Life and Deus Ex that are 
typically played on some platform such as the Sony Playstation, Nintendo Gamecube, or Microsoft’s 
Xbox. Some video games can be challenging and require players to learn new skills in order to 
complete them. Therefore, game designers and game companies rely on the inclusion of learning 
principles in their games in order to sustain the target audiences’ attention as they face increasing 
levels of challenge as they progress through the various stages of a game (Gee, 2007a). For an 
extensive discussion on the benefits and learning principles associated with some video games, the 
reader is directed to Gee (2007a; b). 
The focus of Gee’s work was largely on commercially available video games designed for 
entertainment, rather than video games designed for learning of academic content like science. In 
contrast, Barab, Gresalfi and Ingram-Noble (2010) have specifically designed simulation games for 
learning science (e.g., Quest Atlantis). In the simulation game, students have avatars (i.e., in-game 
digital characters) that they use to role-play an environmental scientist that explores fish kills in a 
national park. When students play these games, they essentially make choices based on a finite set of 
possibilities that are pre-programmed by the game designers. For example, the students can use their 
avatar to interact with in-game characters that offer scripted responses about issues surrounding the 
fish kill. Statistically significant learning gains have been reported from the use of simulation games 
and 1500 students have used Quest Atlantis worldwide (Barab et al. 2010). 
However, the ARG approach that is the focus of my article is different from video games and 
simulation games. I used convenient and cheap or freely available mass media communication tools 
such as blogs and wikis (Whitton, & Hollins, 2009), thus allowing a wide range of gaming scenarios 
(not necessarily pre-programmed and finite), and not exclusively requiring experts in information 
technology to design the games. ARG also differs from video games and simulations games because it 
combines on-line interactions with off-line interactions during game play. The on-line and off-line 
dimensions of play potentially offers an infinite number of possibilities for interactions. 
 
What is Alternate Reality Gaming? 
What if reality were different? What if you suddenly discovered not just different customs but 
different rules, different rewards, wholly different aspirations – a reality in which everyday 
occurrences were not exactly what you thought, in which certain activities suddenly took on a 
rich and newly meaningful sense of possibility? 
(Martin & Chatfield, 2006, p. 6) 
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This quote taken from a special interest group formed around the concept of ARG captures some of 
the essence of this relatively new approach to gaming. As indicated in the quote, these games invite 
players to consider alternative realities with new meanings and possibilities. They are games that are 
designed so that players get more out of life (McGonigal, 2011) rather than simply escaping from the 
reality of life as is common with video games. For example, the game World Without Oil 
(http://www.worldwithoutoil.org/) involves players in imagining what the world would be like in the 
first 32 weeks after the peak oil crisis (McGonigal 2011). World Without Oil is a What if? game in 
which players share photos, e-mails, blogs, videos and podcasts for what they imagined life would be 
like during the peak oil crisis. The game designers provide updated information about the oil crisis 
daily to prompt players to submit new stories. Players also share their ideas about solutions for 
dealing with the peak oil crisis. For some, their exploration of these future scenarios leads to changes 
in their real actions: they become conscious of their actions that are highly reliant on oil (e.g., use of 
electrical equipment) and begin to explore alternatives in their own lives to reduce this reliance. In 
this way, World Without Oil is classified as a serious game or a game for change because the players 
explore real issues in the gaming environment with the goal of potentially changing their lives or 
behaviours in reality (McGonigal, 2011). 
It is generally agreed that the ARG game genre emerged in 2001 (Martin & Chatfield, 2006). 
While there is no single definition of what constitutes an ARG, most attempts at a definition suggest 
that these games share common features that include some form of a game element and they involve 
active experiences through off-line interaction (Martin & Chatfield, 2006). ARG can also involve a 
blend of online narrative with puzzle solving (e.g., WebQuests) and engage users in interactions 
through various ICT such as Web2.0 technology (O’Donovan et al., 2009). Players are required often 
to collaborate to solve problems in the game and this is mediated through the on-line discussions. 
According to a review by Gibson and Grasso (2009), there are five key characteristics of 
ARG. The characteristics include, a puppetmaster (the game staff), the curtain (separation of players 
and staff), rabbitholes (the starting point or context to kick off the game), trailheads (signposts that 
give players clues), and a TINAG aesthetic (“this is not a game”; Szulborski, 2005). The TINAG 
aesthetic requires that players suspend deliberately their knowledge that they are playing a game and 
instead treat the game as reality. For example, in World Without Oil, players made video recordings 
of themselves experiencing the oil crisis as if it had occurred. 
 
Purpose of my STEM ARG  
I designed the game, herein referred to as the STEM ARG, for a final year pre-service science teachers 
enrolled in a science curriculum studies course. The course was focused on science curriculum design 
and the content included curriculum design models, engaging approaches for teaching science, 
principles of context-based education, and integrating ICT, literacy and numeracy with science. Pre-
service teachers were required to consider the factors that led to the STEM crisis (cf. Tytler, 2007) as 
part of the course. The face-to-face delivery of the course took place over a nine-week period and was 
supported on-line through a Blackboard website (www.blackboard.com). Blackboard is a web-based 
learning management system that allows on-line access to learning materials and can be used to 
mediate on-line interactions (e.g., through blogging, wikis, and a discussion board). In addition to the 
unit Blackboard site, I created a website for the STEM ARG that was uploaded to a series of laptops 
and used as the rabbithole (i.e., the entry point) for the game. 
My main goal for using the STEM ARG was to provide a creative space where the pre-
service teachers (i.e., the players) could ultimately re-imagine a curriculum for science education with 
the goal of addressing the STEM crisis. Other goals of the game included their learning about the 
ARG genre for possible integration in science teaching and as a narrative approach to science 
curriculum design, and learning to use the associated Web2.0 ICT (i.e., blogs, wikis, and screen 
capture software). The virtual, or on-line, elements of the game were merged with the face-to-face 
interactions in the class where the issues relating to the STEM crisis were discussed openly. Pre-
service teachers completed a series of in-class components to the game activities and made 
contributions to the on-line components of the game during the course of the semester both in class 
and in their own time. 
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Teaching through the STEM ARG 
There were two phases to the STEM ARG. In the first phase, players were introduced to the game 
narrative through a video that was embedded in the first page of the website, that is, the rabbithole 
(figure 1). 
 
Figure 1 Here 
 
The narrative depicts a futuristic scenario (deliberately exaggerated) where the availability of 
particular food crops has decreased due to a lack of knowledge and technology to make the crops 
viable in the new environmental conditions of that time. This lack of knowledge and technology is 
directly attributed to low enrolments in STEM subjects prior to the time of the video scenario. The 
pre-service teachers, situated in the present, have to heed the video scenario and their challenge is to 
try to avert the food crop problem by designing science units of work that will engage students with 
STEM subjects. The subsequent web pages in the ARG provide players with links to research 
literature that explains why school students were disengaging with STEM subjects. Players are then 
required to develop their knowledge base on these issues. 
To develop their knowledge about the STEM crisis, the players are invited to take control of 
the storyline in two ways. Firstly, they are invited to participate in an on-line discussion using the 
discussion board tool on the Blackboard site (figure 2). 
 
Figure 2 Here 
 
In the extract in Figure 2, I used the discussion board to direct players to a reading about the STEM 
crisis and then to write a blog entry about the key factors leading to the crisis in another section of the 
Blackboard site. In the discussion board thread shown in Figure 2, the last point states that players 
should collaborate to find the necessary information. This instruction reflects another aspect of 
ARG—the collaborative effort required by players to address challenges in the game. The purpose of 
this on-line discussion was to familiarise players with the blogging tool on the Blackboard site so they 
could learn how to use this ICT and also so that they would learn about the STEM crisis. 
After they had completed their discussion board entries, an initial challenge, or quest, was 
issued to the players through the website. They were required to race to the library and photograph a 
resource that could be used to engage school students with science. To complete the challenge, 
students were required to learn to upload the photos they had taken onto the wiki tool of the 
Blackboard site. In this way, the Blackboard site also became a repository of resources for engaging 
science learners as well as a learning place where the players explore Web2.0 tools such as the wiki 
and blog. Upon completing this challenge, further instructions were posted on the wiki page, issuing 
players with a second challenge. 
The second challenge required players to create a video (similar to my rabbithole in Figure 1) 
where they presented their own alternative reality based on the STEM crisis. The second challenge 
continued with the players learning to design their own webpage using iWebTM and embedding their 
videos to continue the STEM ARG narrative. Thus, once I had established the initial storyline, control 
of the narrative was passed to the players. This is common in some forms of ARG. The culminating 
activity in the game was to post a discussion board thread where players could re-imagine science 
education as shown in Figure 3. 
 
Figure 3 Here 
 
That is, given what they had learnt about the factors that disengage students with science and what 
they had studied about approaches to science education that motivate school students, the players 
were asked to imagine a design for science education curriculum that would be engaging and thereby 
avoid the alternative future presented in the STEM ARG scenario. 
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ARG and high school science teaching 
Socio-scientific issues (SSI) are social issues that relate to science and contain an ethical or moral 
dimension (Sadler, 2009). Examples of SSI include genetically modified foods, cloning, and global 
warming. The approach to integrating ARG with science that I propose is designed to include the 
investigation of SSI with the use of Web2.0 and ICT. Therefore, the curriculum requirement to embed 
ICT with science is addressed. In relation to the example that follows, secure and freely available 
technologies such as on-line blog tools and wiki tools (e.g., www.edublogs.org, 
www.wordpress.com), or common educational software packages like Blackboard could be employed 
to mediate the on-line aspects of the game. My goal is to explore an alternative future where gaming 
principles could be used in attempts to engage students with learning science. Examples of the way in 
which this approach may be integrated with the Australian Curriculum: Science F-10 are highlighted 
through references to content description codes (e.g., ACSSU155) throughout the examples. 
SSI provide one avenue for developing a narrative that is explored through the ARG 
framework. Teachers or students could design an alternative future based on the consequences of an 
SSI to reflect a particular stance in relation to the issue. For example, a fictitious farming community 
could be described in the rabbithole of an ARG where plans for underground coal gasification are 
being explored. A game narrative could be posed where a mining company is offering financial 
compensation to farmers in exchange for the use of parts of their land where gas wells would be 
constructed. The underground coal gasification method could be explored as one method of energy 
production that involves a range of changes in energy types. This could be related to the science-
understanding dimension of the curriculum (ACSSU155). 
By considering some of the plausible consequences of this mining approach students could 
imagine its potential impacts on the community and on the environment through on-line interactions 
and by posting videos and podcasts in similar way to World Without Oil. For example, current 
experiments in underground coal gasification in Queensland have indicated that large amounts of 
saline water are a by-product of the process. This is posing concerns around how this water can be 
managed to reduce its impact on the environment. Other possible futures that could be considered 
would focus on sites where fracking chemicals have been used in the extraction process. A 
combination of on-line research as well as incorporation of media articles could help to inform 
students of this currently controversial mining method (ACSIS145). Those students living in real 
communities affected by these issues could interview residents to collect opinions on the issues and 
use video recordings of these interviews in their on-line elements of the game. In this way, the 
students can rely on the real concerns of residents to structure their narrative, as was the case with 
World Without Oil. 
The ARG could involve the students in filming mock news reports or interviewing people 
(i.e., other students or members of real communities facing these issues) to identify their opinions on 
what could happen if the coal industry moves into the community. Then by integrating ICT such as 
blogs, wikis or other Web2.0, students could explore the different aspects of the scenario by 
presenting the science, technology and ethical and moral implications related to the issues raised by 
different stakeholders throughout the developing narrative. This could occur on a weekly basis with 
students writing blogs of their ideas and inquiries into the process. In a similar approach to that taken 
in World Without Oil, students could be asked to develop a timeline of events as the issue and its 
impacts unfold based on science principles that they have researched and explored in class. 
The emerging storyline would be extended by exploring the science and technology involved 
(ACSIS139) with coal gasification and fracking and drawing plausible conclusions about its potential 
effects on the community. This could be related to the Earth and Space Sciences content of the 
curriculum by asking students to learn about how underground coal deposits are formed and extracted 
(ACSSU152, 153). By exploring the technology used to extract the coal, students could learn about 
the chemical processes (ACSSU225) involved that are at the centre of the debate surrounding this 
form of mining. Ethical and moral dimensions (ACSHE135, 136) of the issues could then be 
addressed from the viewpoints of the different stakeholders. A gaming dimension could be added with 
the teacher (i.e., the puppetmaster) presenting challenges each week through on-line discussions and 
offline physical challenges such as scavenger hunts for clues to the storyline. Another challenge could 
involve the teacher introducing a new stakeholder into the storyline and players would be challenged 
to think about how this stakeholder’s perspective may influence the community and the alternative 
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future that they have started to contemplate in their game. A token reward system could be used to 
evaluate the players’ suggestions and this could all be embedded in the class assessment framework 
where players receive grades for their on-line contributions. Leaderboards could be used to provide 
players with an indication of their status in the progress of the game. 
These suggestions could potentially be applied in two ways. Different groups of students in 
the class could take on the personas of different stakeholders and write blog entries based on these 
points of view so that a single class narrative (i.e., one class SSI) develops over time. Another 
approach would be to have different groups in the class each designing an ARG based on their own 
choice of SSI. They could set up the initial narrative of the ARG and other groups in the class could 
complete it. In this way, all groups in the class would be exposed to different issues rather than a main 
one. The first of these examples provides an extension of the ARG concept because students are not 
just invited to represent themselves in the game as is typical in ARG. Instead, they are asked to 
explore an issue by adopting the stance of a specific stakeholder. This combines elements of role-
playing with the ARG framework to explore the issues. 
 
Looking forward at other possibilities 
I have outlined a novel approach to pre-service science teacher education. Teachers were positioned 
as players in a STEM ARG at the start of the course. The game provided a narrative that engaged the 
players in exploring issues they might face in their future teaching that relate to the STEM crisis. The 
approach invited them to take ownership of the narrative and propose alternative realities for science 
education that could address the crisis. At the time of writing, I explored other ways of generating 
student engagement with ARG using a token reward system based on the website 
www.plusoneme.com (McGonigal, 2011). This site allows a user to e-mail another user a token of 
appreciation for one of three character traits, social, mental, or physical. For example, they might send 
enthusiasm, creativity, and leadership tokens to a player. Users can add explanations for why they 
have sent another person these plusones. Another approach could be to invite students to form teams 
and to present team responses to the challenges and on-line discussions. A further refinement could 
involve integrating on-line contributions to the ARG into the assessment for the course. For example, 
students could receive grades for their participation that count towards their overall grades in the 
course. 
I have reported my use of a range of ICT and Web2.0 technologies that are freely available 
and therefore feasible and secure for schools to use. This is important because the overall feasibility of 
integrating ARG with teaching science or other disciplines rests on the ability of schools to access 
secure, easy-to-use technology that incurs no financial expense. Whitton and Hollins (2009) have 
noted that one of the advantages of ARG over other forms of gaming is that it relies on the use of free 
or low cost software for mediating the on-line interactions. As I have demonstrated in this article, this 
offers scope for its integration into regular school and university classrooms. Further developments in 
its potential applications for school learning are likely to continue evolving alongside the 
developments in the fields of gaming and this offers exciting opportunities for educators and children. 
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Resources:  
Useful resources to assist those that wish to explore ARG in their own teaching can be found easily 
on-line. I present a number of URL here, some of which informed the STEM ARG design, but this is 
by no means an exhaustive list. 
http://www.argn.com/ 
http://www.slideshare.net/avantgame/make-an-alternate-reality-game 
http://www.hobgit.com/alternate-reality-games-design-development-and-implementation-part-iii/ 
http://eprints.qut.edu.au/31772/ 
http://designinglearningfutures.com/?page_id=2 
http://multimedia.journalism.berkeley.edu/tutorials/starttofinish/storyboarding/ 
http://www.finegamedesign.com/script/index.html 
http://www.globalchallengeaward.org/display/public/Home 
http://cms.riaustralia.org.au/science/topics/art_culture/alternate_reality_gaming.jsp 
NOTE: Grey box used to obscure image of the author. Box will be removed in the 
event of publication. 
 
 
Figure 1. Screenshot of ‘The Rabbithole.’ Front page for the ARG and beginning of 
the narrative. 
 
 Figure 2. Screenshot from Discussion Board on the Blackboard site.  
 
Figure 3. Extract from Discussion Board for Continuing the STEM ARG storyline.  
